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Abstract

The Netherton syndrome, also called ichthyosis, is a rare disease, one case in a million,
manifested through tegument modifications of various degrees, and which can affect other
tissue also. According to the form of the disease, it can influence tissue such as the hair,
the nervous system, causing physical and mental retardation, and also metabolic acidic
disorders. This paper aims to prove the effectiveness of the physical therapy means and
methods applied to improve the symptoms of this disease, and to increase the child's
functionality. At the end of the physical therapy intervention, which was applied two times
per week for one year, an improvement of the tegument quality was observed, with also a
reduction of the desquamated areas and an increase in the patient's functionality.

1. Introduction

The Netherton syndrome is a disorder that affects the skin, hair, and immune
system.

Skin damage in people with Netherton syndrome varies and can fluctuate
over time. The skin may continue to be red and scaly, especially in the first years of
life. Some affected people have intermittent redness or experience outbreaks of a
distinctive skin abnormality called ichthyosis linearis circumflex, involving patches
of multiple ring-like lesions. ltchiness is a common problem for affected
individuals, and scratching can lead to frequent infections. The triggers for the
outbreaks are not known, but researchers suggest that stress or infections may be
involved.

Dead skin cells are shed at an abnormal rate and often accumulate in the ear
canals, which can affect hearing if not removed regularly.
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Most people with Netherton syndrome have immune system-related problems
such as food allergies, hay fever, asthma, or an inflammatory skin disorder called
eczema.

The causes of Netherton syndrome are represented by mutations in
the SPINKS5 gene (inhibitor serin proteasis Kazal tipe 1). This gene contains
information on the production of a protein called LEKT1. LEKT1 is a type of
serine peptidase inhibitor (D'Alessio, Fortugno, Zambruno, & Hovnanian, 2013).

The Netherton syndrome, is a rare disease, one case in a million, manifested
through tegument modifications of various degrees, and which can affect other
tissue also. According to the form of the disease, it can influence tissue such as the
hair, the nervous system, causing physical and mental retardation, and also
metabolic acidic disorders (Heiko, 1989).

Recessive X-linked
ichthyosis

Ichthyosis vulgaris

KLK activity is reduced
by an increase in
cholesterol sufate

Figure 1. Disruption of corneodesmosome remodeling from the central to the peripheral
distribution in ichthyosis vulgaris and recessive X-linked ichthyosis.

The severe impairment of this remodeling in ichthyosis vulgaris and
complete loss of this remodeling in recessive X-linked ichthyosis generates a
compact stratum corneum, which may lose flexibility of stratum corneum and be
profoundly involved in manifestations of clinical features, as such cracking of
scales (Kitajima, 2015).

Figure 2. Sample of exercise to improve Figure 3. Skin aspect of the knee
strenght
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2. Materials and Methods

This paper aims to prove the effectiveness of the physical therapy means and
methods applied to improve the symptoms of this disease, and to increase the
child's functionality.

The research was conducted in the laboratory of sensory stimulation from the
physical therapy rehabilitation facility at “Vasile Alecsandri” University of Bacau
(Rata, 2013).

The research methods used were the following: the theoretical documentation
method, the measurement and evaluation method, the observation method, the
graphical method, the data recording method and the case study method.

The study started from the identification of the signs and symptoms caused
by the Netherton syndrome in a six-year old child. The assessment process was
based on tests that highlighted the atypical elements in the teqgument and in the soft
tissue of the musculoskeletal system.

For evaluation we used: visual examination and palpation, anthropometric
measurements, Peabody motor development scale (Pasztai, 2004; Robanescu,
2001).

The child's psychomotor development was also evaluated, based on Peabody
Motor Scale, this being extremely important in establishing the correct
rehabilitation program for his global functional capacity. (Ghang, Leano, Luong, &
Mireles, 2017).

The hypothesis of the study was the following: By instituting a constant
implementation of an individualized physical therapy program, adapted to the
needs of the child, can positively influence his functionality, and improve the
symptoms of this disease.

The evaluation method applied in this research were classic, the measuring
ones (exploration, evaluation and rehabilitation) being specific: tests that
highlighted the atypical elements in the tegument and in the soft tissue of the
musculoskeletal system and Peabody Motor Scale for evaluate the child's
psychomotor development (Rata, 2014; Slideshare, 2019).

Research subjects

The research was conducted on 1 subject, D.A., 6 years of age (Table 1).

Table 1. Presentation of the patients

No. Last and
first name

1. D.A. M 6 Netherton syndrome

Gender Age Clinical diagnosis

Development:

The research was conducted in the laboratory of sensory stimulation from the
physical therapy rehabilitation facility at “Vasile Alecsandri” University of Bacau,
under adequate conditions.
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Description of the experimental process
The reeducation program was based on the physical therapy intervention,
which was applied two times per week for one year.

3. Results and Discussions

Table 2. Test results for the Peabody Motor Scale

Subtes Stationa Locomoti Object Graspi Visual Gros Fine  Total
ts ry on Manipulati ng Motor moto moto  Motor
on Intergrati r r Quatie
on skills  skills nt
Items 30 89 24 26 72 3 2 5
X
Initial 44 90 30 38 98 164 136 300
Final 56 150 42 46 134 248 180 428
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Figure 4. Result from Peabody Motor Scale Evaluation

Figure 1 presents the evolution on the Peabody scale. After applying the
physical therapy program some measurements showed improvements and others
reached the maximum possible value.

Items are scored from 2 - child performs items according to criteria specified
for mastery, 1- childs performance shows clear resemblance to items mastery
criteria but does not fully meet criteria, 0- child cannot or will not attempt item/or
attempt does not show thatthe skill is emerging

Table 3. Result for pain and skin aspect and quality

Items Initial Score Final Score
Pain 7 3
Skin aspect 8 6
Skin quality 7 5
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Figure 5. Result for pain and skin aspect and quality

In graph 2, we represented the evolution of 3 important parameters such as:
pain, skin aspect, skin quality. There is also an improvement here. We found the
best evolution in terms of skin appearance.

Discussions

At the end of the physical therapy intervention, which was applied two times
per week for one year, an improvement of the tegument quality was observed, with
also a reduction of the desquamated areas and an increase in the patient's
functionality.

4. Conclusions

After conducting the research, due to the positive results, we can say that the
originally established hypothesis was confirmed.

The exploration and evaluation methods used are objective and directly
reflect the results, providing another argument for the importance of physical
therapy in children with Netherton syndrome.

In conclusion, it can be said that the constant implementation of an
individualized physical therapy program, adapted to the needs of the child, can
positively influence his functionality, and improve the symptoms of this disease.
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Rezumat

Sindromul Netherton, numit si ihtioza, este o afectiune rard, cu o incidenta de un caz la un
million, manifestatd prin modificari tegumentare de diferite grade si care poate afecta si
alte tesuturi. In functie de forma bolii, aceasta poate afecta tesuturi precum parul, sidtemul
nervos, determinand ntarzieri in dezvoltarea atat fizica cat si psihica, precum si tulburari
metabolice. Acest studiu isi propune sa demonstreze eficacitatea mijloacelor si metodelor
kinetoterapeutice, in vederea ameliorarii simptomatologiei acestei afectiuni, precum si
imbunitatirea functionalititii copilului. In urma interventiei kinetoterapeutice, care a fost
aplicatd de doud ori pe saptdmana timp de un an, s-a observat o imbunatatire a calitatii
tegumentului, cu o reducere a zonelor descuamate si o crestere a functionalitatii
pacientului.

1. Introducere

Sindromul Netherton este o afectiune care afecteaza pielea, parul si sistemul
imunitar. Afectarea pielii la persoanele cu sindrom Netherton, variaza si poate
prezenta modificdri in timp. Pielea poate prezenta in mod constant pete rosii cu
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descuamari, mai ales in primii ani de viata. Unele persoane afectate pot prezenta
eritem permanent al pielii, in timp ce unii pacienti se confrunta cu focare distincte
ale afectarii tegumentului, numite ihtiosis linearis circumflexa, care implica aceste
leziuni multiple. Pruritul, este o problema comuna a persoanelor afectate de acest
sindrom, gratajul putand determina infectii frecvente la nivelul respectiv. Nu sunt
cunoscuti Incad factorii declansatori, cercetdtorii sugerand cd acestia ar putea fi
reprezentati de stress sau infectii.

Auzul poate fi de asemenea afectat, prin acumularea celulelor descuamate la
nivelul conductului auditiv, in cazul in care acestea nu sunt indepartate in mod
regulat.

Majoritatea persoanelor diagnosticate cu sindrom Netherton pot prezenta de
asemenea, tulburari ale sistemului imunitar, precum alergii alimentare, febra
fanului, astmul sau o afectiuni inflamatorii ale pielii numite eczeme.

Cauzele sindromului Netherton, sunt reprezentate de mutatii ale genei
SPINKS (inhibitor serin proteaza Kazal tip 1). Aceastd gend contine informatii
legate de producerea unei proteine numite LEKT1, care este un tip de inhibitor al
serin peptidazei (D'alessio, Fortugno, Zambruno, & Hovnanian, 2013).

Sindromul Netherton, numit si ihtioza, este o afectiune rard, cu o incidenta de
un caz la un million, manifestatd prin modificari tegumentare de diferite grade si
care poate afecta si alte tesuturi si organe cum ar fi parul, tesutul nervos, poate
produce retard in dezvoltarea fizica si psihica, precum si tulburdri metabolice de tip
aciditate (Heiko, 1989).

Recessive X-linked
Ichthyosis vulgaris ichthyosis

Choles-
terol
sulfate

6.8~7.5
Inhibitior) activity

KLK activity is reduced KLK activity is reduced
| by an increase in pH by an increase in
d retaining LEKT!I on KLKs cholesterol sufate

Figura 1. Disruption of corneodesmosome remodeling from the central to the peripheral
distribution in ichthyosis vulgaris and recessive X-linked ichthyosis.

Afectarea severd a remodeldrii in ihtioza vulgaris precum si pierderea
completd a acestei remodelari in ihtioza recesiva de catena — X, genereaza un strat
compact, cornos care determind pierdea elasticitatii si poate fi implicat in
manifestarile clinice caracteristice cum ar fi fisuri sub forma de solzi (Kitajima,
2015).
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Figure 2. Exercitii pentru imbundtatirea rezistentei  Figure 3. Aspectul tegumentelor

2. Material si Metode

Scopul acestei lucrdri este acela de a demonstra eficacitatea mijloacelor si
metodelor kinetoterapeutice aplicate, in vederea reducerii simptomatologiei acestei
boli precum si imbunatatirea functionalitatii copilului.

Cercetarea s-a realizat in laboratorul de stimulare senzoriala, situat in baza de
recuperare kinetoterapeutica a Universitatii ”Vasile Alecsandri” din Bacdu (Rata,
2013).

Metodele de cercetare folosite au fost urmatoarele: metoda documentarii
teoretice, metoda masurdrii si evaluarii, metoda observatiei, metoda grafica,
metoda Inregistrarii datelor, metoda studiului de caz.

Studiul a pornit de la identificarea semnelor si simptomelor determinate de
sindrromul Netherton, la un copil de sase ani. Procesul de evaluare s-a bazat pe
teste care au evidentiat elementele atipice de la nivelul tegumentului si tesutului
moale al sistemului musculo-scheletal.

Pentru evaluarea subiectului, am folosit: examenul vizual si palpatoriu, masuratori
antropometrice, scala Peabody a dezvoltarii motorii (Pasztai, 2004; Robanescu,
2001).

Dezvoltarea psiho-motorie a copilului a fost de asemenea evaluate pe baza
Scalei de evaluare motorii Peabody, aceasta fiind extreme de importantd in
stabilirea programului corect de recuperare a capacitatii functionale globale.
(Ghang, Leano, Luong, & Mireles, 2017).

Ipoteza studiului a fost urmatoarea:

Prin instituirea unui program Kkinetoterapeutic individualizat, adaptat in
permanenta nevoilor copilului, putem influenta pozitiv functionalitatea pacientului
si reduce simptomatologia acestei boli.

Metodele de evaluare folosite, au fost cele clasice, de masurare (explorare,
evaluare si recuperare) si anume: teste care au evidentiat elementele atipice de la
nivelul tegumentului si tesutului moale al sistemului musculo-scheletal, precum si
Peabody Motor Scale, scala de evaluarii a dezvoltarii psihomotorii (Rata, 2014;
Slideshare, 2019).
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Subiectii cercetarii.
Cercetarea a fost realizata pe un subiect, D.A., in virsta de 6 ani (tabelul 1).

Tabel 1. Prezentarea subiectului

No. Lastand Gender  Age Clinical diagnosis
first name
1. D.A. M 6 Netherton syndrome

Locul desfasurarii:

Cercetarea s-a realizat in cabinetul de stimulare senzoriala, situat in baza de
recuperare kinetoterapeuticd a Universitatii “Vasile Alecsandri” din Bacau, in
conditii adecvate.

Descrierea procesului experimental

Programul de recuperare s-a bazat pe interventa kinetoterapeutica, care a fost
aplicata de douad ori pe saptamana timp de un an.

3. Resultate si Discutii

Tabel 2. Rezultate Peabody Motor Scale

Subteste Ortostatism Locomotie Manuirea Prehensiune Integrare Motricitate Motricitate Coeficient

obiectelor Motorie  grosiera find Motor
Vizuala Total
ItemiX 30 89 24 26 72 3 2 5
Initial 44 90 30 38 98 164 136 300
Final 56 150 42 46 134 248 180 428
ItemiX
450 .
— Initial
400 -
— Final
350 |
300 - .
250
200
150 + -
100 - i
50 T —
0 d — I—- '—l — y— —am —
Ortostatism Locomotie Manuirea Prehensiune Integrare Maotricitate Maotricitate Coeficient
obiectelor Motorie grosierd fing Motor Total
Vizuald

Figura 4. Resultatele Evaludrii Peabody Motor Scale
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Figura 1 prezinta evolutia itemilor, Scalei Motorii Peabody. Dupa aplicarea
programului Kinetoterapeutic, valorile obtinute la unele masuratori indica imbunatatirea
parametrilor urmariti, iar unele valori au atins valoarea maxima posibila.

Itemii sunt cotati de la punctajul 2 — reprezentdnd “copilul realizeaza
activitatea, conform criteriilor specificate, 1- performanta copilului aratd o
apropiere clard de criteriile de stapanire a elementelor, dar nu indeplineste pe
deplin aceste criterii, 0- copilul nu poate sau incercarea nu indica indicd prezenta
abilitatii respective.

Table 3. Rezultate obtinute privind durerea si aspectul si calitatea tegumentului

Itemi Evaluare Evaluare Finala
Initiala
Durere 7 3
Aspectul tegumentulor 8 6
Calitatea tegumentelor 7 5
9
8
7
6 +——
5
a4 | Evaluare Initiala
3 4 | Evaluare Finala
2 4 .
1 —
0 T 1
Durere Aspectul Calitatea
tegumentelortegumentelor

Figura 5. Rezultate obtinute privind durerea si aspectul si calitatea tegumentului

In graficul cu numarul 2 am reprezentat evolutia a trei parametri importanti,
precum: durere, aspectul tegumentului si calitatea acestuia. In ceea ce priveste
acesti parametri, se poate observa o imbundtatire a fiecaruia dintre acestia, cea mai
buna evolutie constatatand-o la nivelul aspectului pielii. Daca initial, valoarea
durerii se situa mai aproape de limita maximad, iar aspectul si proprietdtile
tegumentelor era afectat prezentdnd descuamadri si pierderea elasticitatii pe
suprafete importante ale acestuia, la evaluarea finald, conform valorilor
reprezentate in Figura 2, putem constata atdt o reducere a durerii cat si o
imbundtdtire a tegumentelor atat din punct de vedere al aspectului, cat si a
proprietatilor acestuia.
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Discutii

Modificarile survenite la nivelul tegumentelor si nu numai, determinate de
aceasta afectiune, influenteazd 1n mare masurd activitdtile copilului, de la
activitatile simple, uzuale si pana la desfasurarea unor actiivtiti mai complexe
specifice varstei acestuia.

La finalul interventiei kinetoterapeutice, aplicatd timp de un an cu o frecventa
de 2 sedinte/saptamana, s-a constatat o Tmbunatatire a calitatii tegumentului, cu
reducerea zonelor descuamate si o imbundtdtire a functionalitdtii globale a
subiectului.

4. Concluzii

In urma cercetirii efectuate, ca urmare a rezultatelor pozitive obtinute, putem

Metodele de explorare si evaluare folosite sunt obiective si reflectd Tn mod
direct rezultatele obtinute, oferind un alt argument in eficienta Kinetoterapiei la
copilul cu Sindrom Netherton.

In concluzie, putem afirma ci implementarea constanti si individualizati a
unui program kinetoterapeutic adaptat nevoilor specific copilului cu sindrom
Netherton, poate imundtiti funcsionalitatea acestuia si reduce simptomatologia
specifica bolii.
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